Introduction
Angiosarcoma represents less than 1% of soft-tissue sarcomas [1] . Angiosarcoma of the breast, which represents 0.04% of breast malignancies, can be divided into primary and secondary angiosarcoma. Factors that predispose individuals toward secondary angiosarcoma include radiotherapy, Stewart-Treves syndrome and chronic lymphedema [2] . Radiation-induced angiosarcoma is being reported with increasing frequency. Most cases occur in the set-ting of breast-conserving therapy and subsequent radiotherapy [1] . However, there has been no report about angiosarcoma after irradiation on a non-operated breast. Also, despite the generally poor prognosis of angiosarcoma, our case is disease free 6 years postoperation.
Case report
A 73-year-old woman received fine needle aspiration cytology (FNAC) for a swelling left axillary lymph node in November 2001. FNAC showed metastatic carcinoma, and axillary lymph node dissection was performed. As FNAC revealed lymph node metastasis, sentinel lymph node biopsy was unnecessary. The diagnosis was comedo carcinoma, estrogen and progesterone receptor negative, and HER2/neu positive. As the primary disease could not be identified on radiological examination, occult breast cancer was suspected. Postoperatively, she received 3 courses of cyclophosphamide, epirubicin and 5-fluorouracil, with subsequent irradiation (50 Gy) to the left breast. We have also proposed the choice of mastectomy, which the patient refused.
In November 2007, ultrasonographic study showed a hypoechoic area in the left breast. Core needle biopsy revealed inflammatory pseudotumor.
Then, in May 2009, she complained of skin-thickening and crust formation at the left areola. Mammography revealed skin-thickening and distortion around the left nipple (Fig. 1) . Ultrasonography showed the hypoechoic area recognized in 2007, with thickening of the overlying skin on the left nipple. Magnetic resonance imaging showed a 3.5 cm mass with irregular margins. It was heterogeneous and hyperintense on T2-weighted imaging, hypointense on T1-weighted imaging, and gradually enhanced in a dynamic study (Fig. 2) . Marked enhancement was suggestive of malignancy, but the gradual enhancement was inconsistent with common breast malignancies. Computed tomography showed skin thickening and an enhanced area with obscure borders beneath the left nipple.
From radiological studies, primary breast cancer, recurrence or sarcoma was suspected. Given the clinical history, recurrence was strongly suspected. Even though FNAC, Vacuum-assisted biopsy (VACORA ® ; Bard Biopsy Systems, Tempe, AZ) and skin biopsy specimens were performed, diagnosis of malignant tumor was not obtained.
However, as skin thickening of the peri-nipple area continued to advance, clinically malignant tumor was suspected. After careful discussion with the patient, informed consent was obtained and simple mastectomy was performed in June 2009.
Macroscopically, an irregular shaped mass with crust formation and skin-thickening was observed in the areola region of the resected specimen (Fig. 3) .
Histopathological examination revealed oval-shaped neoplastic stromal cells arranged in sinusoidal pattern, accompanying mitoses and background fibrosis (Fig. 4) . The tumor was negative for estrogen, progesterone and HER2/neu receptors. Immunohistochemical staining yielded positive for CD34, vimentin and factor VIII, and negative for cytokeratin. The histological diagnosis was angiosarcoma of the breast.
Paclitaxel was administered as postoperative chemotherapy. Now, 6 years post-operation (February 2016), the patient is clinically free of disease.
Discussion
Breast angiosarcoma is rare, and primary angiosarcoma of the breast makes up only 0.00005% of all breast malignancies [2] . The frequency of angiosarcoma increases to 0.16% after radiotherapy. This represents an approximately 3200-fold increase in relative risk for patients who undergo breast-conserving surgery [3] .
Angiosarcoma should thus be considered in any post-radiation patient with skin thickening or mammographic density [4] .
Angiosarcoma tend to present 5-6 years, after breastconserving therapy and subsequent radiotherapy [5] .
According to the recent literature, (1) axillary lymph node detection (ALND) + radiotherapy and (2) ALND + mastectomy are both the treatment of choice in occult breast carcinoma. (1) and (2) have the same survival outcomes [6, 7] . We would like to point out that one has to keep in mind the possibility of the development of angiosarcoma in the cases that received treatment choice (1) .
The unique feature about this case is the cause of the angiosarcoma. In usual case reports, the patients receive both breast conservation surgery and radiotherapy. In the diagnostic imaging of angiosarcoma in these cases, it is hard to tell whether the back ground fibrosis was caused by surgery and radiotherapy, or the tumor itself. However, in our case, we had performed only radiotherapy, and it is reasonable to consider that angiosarcoma occurred from a radiation scar. This case is valuable in the respect that from its clinical course, rather intense fibrosis occurred in the breast caused by irradiation, and the development of angiosarcoma from the sclerosing breast was confirmed by the interpretation of the resected specimen.
In the reported cases, preoperative diagnosis of angiosarcoma is usually made by needle biopsy specimen [1, 8] . However, due to the variety of pathological features, some angiosarcoma cases are misdiagnosed as hemangioma [9] .
In our case, preoperative diagnosis of angiosarcoma was not achieved even with two cytology specimen and one biopsy. Each showed only fibrosis and inflammatory changes.
Wijnmaalen et al. reported background breast tissue inflammation caused by radiation in 8 cases of angiosarcoma, also finding fibrosis in 7 (88%) [10] .
When angiosarcoma occurs against such a background, correct diagnosis may be difficult. Marked fibrosis and the rather small number of sarcoma cells in the breast tumor in the present case may be why bioptic diagnosis was difficult. In this case, the tumor was considered to be high grade from its clinically aggressive nature, and as histology revealed abundant mitosis.
The potential difficulties of diagnosing angiosarcoma against background fibrosis should be kept in mind, particularly in tumors consisted of rather small number of angiosarcoma cells, and marked fibrosis caused by radiation.
Concerning treatment, initial radical surgery currently represents the only effective treatment for achieving long-term survival in angiosarcoma patients [8] .
Other reports have indicated that hyperfractionated radiotherapy of secondary high-grade angiosarcoma has resulted in reduced cell repopulation [11] .
Adjuvant chemotherapy, paclitaxel for example, may also reduce the local recurrence rate [1] . In the present case, paclitaxel was performed.
Angiosarcoma has a poor prognosis, and median overall survival is 22-37 months [3] . Vorburger et al. reported that tumors 5 cm or smaller in diameter have a better prognosis than those larger than 5 cm [12] .
The clinicopathologic features of 60 reported Japanese angiosarcoma cases were reviewed. The relation between tumor diameter and prognosis was analyzed by Kaplan-Meier method (SPSS ® ; IBM, Armonk, NY).
The mean observation period was 22.7 months (2-84 months), the mean age was 41.5 years old (18-87). Mean tumor diameter was 7.8 cm (0.7-26 cm). The operations performed were mastectomy in 54 cases (90.0%), partial mastectomy in 6 cases (10.0%). Axillary dissection was performed in 28 cases (46.7%), but there were no lymph node metastasis. Distant metastasis was found in 32 (53.3%) cases (Table 1) . Kaplan-Meier analysis showed significantly better prognosis in patients with a tumor 2 cm or smaller in diameter (p = 0.0457) [13] .
